1. Introduction {#sec1}
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Retinal detachment with a retinal pigment epithelium (RPE) tear was first described in 1981.[@bib1] Various etiologies cause RPE tears.[@bib2] The most common cause is vascularized RPE detachment in patients with exudative age-related macular degeneration.[@bib1] Other etiologies include central serous chorioretinopathy,[@bib3] angioid streak,[@bib4] high myopia,[@bib5] uveitis,[@bib6] proliferative vitreoretinopathy,[@bib7] and complications of scleral buckling[@bib8] or glaucoma surgery.[@bib9], [@bib10], [@bib11] RPE tears as a complication of glaucoma filtering surgery (trabeculectomy) are rare and lack an established method of treatment. We report a case of retinal detachment with RPE tear, in the context of decreased intraocular pressure (IOP) (hypotony) after a trabeculectomy. The detachment was immediately resolved through elevation of IOP.

2. Case report {#sec2}
==============

A 67-year-old man presented to our clinic complaining of a visual field defect in his left eye; he had undergone trabeculectomy in the left eye 2 months prior. He was diagnosed with uveitis-associated glaucoma in the left eye during the preoperative examination. The glaucoma surgery was uneventful. At his first visit to our clinic, the patient\'s corrected decimal visual acuity was 15/20 in the right eye and 20/40 in the left, and his IOP was 18 mmHg in the right eye and 5 mmHg in the left. He had a diffuse, large filtering bleb and 1+ anterior chamber cells in the left eye. Dilated fundus examination of his left eye revealed a retinal detachment, overlying a choroidal detachment, easily shifted with alternation of head position, indicating exudative retinal detachment, and an RPE tear ([Fig. 1](#fig1){ref-type="fig"}). There were no abnormal findings in his right eye. The differential diagnosis at this point included: uveal effusion; inflammatory etiology, such as posterior scleritis or atypical Vogt-Koyanagi-Harada disease; and ocular metastasis of malignancy. Fluorescein angiography showed a window defect corresponding to the RPE tear, but no leakage ([Fig. 1](#fig1){ref-type="fig"}). Indocyanine green angiography did not show leakage or blockage. B-mode ultrasonography showed normal scleral thickness in both eyes. Axial length was 24.66 in the right eye and 24.72 in the left eye. Full-body computed tomography and positron emission tomography did not reveal any evidence of malignancy. Lumber puncture did not show pleocytosis. Inflammatory disease was first suspected, owing to the presence of the exudative retinal detachment and anterior chamber cells. The patient was first treated with intravenous methylprednisolone pulse therapy (1 g/day for 3 days). However, his retinal detachment worsened and the RPE tear grew wider ([Fig. 2](#fig2){ref-type="fig"}). Optical coherence tomography (OCT) showed subretinal fluid, and an RPE tear with the edge of the tear rolled peripherally ([Fig. 2](#fig2){ref-type="fig"}). The patient underwent a vitrectomy 20 days after his initial presentation at the clinic. There was no obvious retinal tear or hole. Subretinal fluid was drained through an iatrogenic retinal hole, and sulfur hexafluoride (SF~6~) gas was used to fill the vitreous space. IOP increased to 10 mmHg after the vitrectomy, but gradually decreased again. After the vitrectomy, the retina remained attached for 2 weeks. However, retinal detachment recurred when IOP in the left eye had decreased to 5 mmHg. The retinal detachment seemed to occur at times of hypotony, which was thought to be caused by over-filtration after glaucoma surgery. To remedy over-filtration, transconjunctival sutures were then applied to the patient\'s left eye to tighten the scleral flap. Four hours later, both the retinal and choroidal detachments had improved with an elevation of IOP (12 mmHg). The next day, IOP was 13 mmHg, and the detachments were completely resolved ([Fig. 3](#fig3){ref-type="fig"}). The retinal detachment had not recurred for 14 months with IOP higher than 10 mmHg.Fig. 1Fundus photograph and fluorescein angiography image of the patient\'s left eye at initial presentation. The fundus photograph shows exudative retinal detachment inferiorly. A retinal pigment epithelium (RPE) tear (arrows), running vertically nasal to the optic nerve, is visible. Fluorescein angiography shows a window defect consistent with an RPE tear.Fig. 1Fig. 2Fundus photograph of the patient\'s left eye, taken 1 day before vitrectomy, showing a bullous macula-off retinal detachment overlying a nasal choroidal detachment with retinal pigment epithelium (RPE) tear. At the patient\'s first visit, the RPE tear was visible as a narrow vertical line, which grew wider (arrows). Scrolling of the RPE was visible at the edge of the tear. Optical coherence tomography (OCT) showed RPE scrolling at the edge of the tear and an RPE defect with subretinal fluid. At the periphery, the choroidal structure was masked by the back-shadowing of the RPE detachment. The line in the fundus photograph indicates the scan line for the OCT image.Fig. 2Fig. 3Fundus photograph of the patient\'s left eye, 16 hours after the use of transconjunctival sutures to tighten the scleral flap. The retinal detachment and choroidal detachment had completely resolved. The choroidal vessel was clearly visible at the widened retinal pigment epithelium (RPE) tear (arrows), nasal to the optic disc. The optical coherence tomography image (corresponding to the line in the fundus photograph) reveals resolution of the retinal detachment. The scrolled RPE is seen at the edge of RPE tear.Fig. 3

3. Discussion {#sec3}
=============

RPE tears outside the macula, as in this case, are very rare.[@bib2], [@bib3], [@bib4], [@bib5], [@bib6], [@bib7], [@bib8], [@bib9], [@bib10], [@bib11], [@bib12], [@bib13], [@bib14], [@bib15], [@bib16], [@bib17], [@bib18] In particular, there have been only a few reports of RPE tears after glaucoma filtering surgery,[@bib2], [@bib3], [@bib4] the pathophysiology has not been clearly described and the appropriate treatment has not been established. In this report, we showed that hypotony is central to the development of this condition and that elevating IOP is essential for the treatment.

Laatikainen and Syrdalen reported two cases of RPE tears after trabeculectomy; one of those cases involved concomitant retinal detachment.[@bib9] Laidlaw and Poynter also reported transient exudative retinal detachment caused by a giant RPE tear after a trabeculectomy.[@bib10] McCann and Engelbert reported a case of bullous retinal detachment with a large RPE tear and choroidal detachment in a patient with a history of trabeculectomy.[@bib11] What is common to these previous reports and our case is that retinal detachment with an RPE tear developed under hypotony. Whereas retinal detachment was resolved by pars plana vitrectomy and choroidal drainage in the case of McCann and Engelbert, in the other two previous reports it resolved spontaneously with increased IOP.[@bib9]^,^[@bib10] Those reports, together with our case, suggest that IOP is important in the development and resolution of retinal detachment with RPE tear after filtering surgery. Choroidal detachment under hypotony is frequently experienced after filtering surgery. However, an RPE tear after surgery rarely occurs. Although choroidal detachment causes mechanical stretching of the RPE, it is not likely that an RPE tear developed simply due to choroidal detachment secondary to hypotony.[@bib10] It also seems to depend upon RPE vulnerability. One of Laatikainen and Syrdalen\'s cases underwent cyclocryotherapy, McCann and Engelbert\'s case had a history of blebitis, and our case had a history of uveitis. All of these involved ocular inflammation, possibly leading to RPE vulnerability.[@bib10]^,^[@bib11]

The question arises how exudative retinal detachment develops and resolves. Laidlaw and Poynter postulated that transient exudative retinal detachment results from a loss of the barrier function of the RPE, and the resolution of it is due to either atrophy of the choriocapillaris, or healing of the defect by a layer of depigmented pigment epithelial cells, or fibrous tissue.[@bib10] This hypothesis seems plausible, especially as a mechanism for the development of exudative retinal detachment. The clinical course and OCT image of our case suggest that the subretinal fluid comes from the suprachoroidal space, through an RPE tear after it loses barrier function. Conversely, the proposed mechanism for the resolution of subretinal fluid does not seem to apply in our case because IOP elevation, by application of transconjunctival sutures to tighten the scleral flap, to remedy the over-filtration, resulted in fast resolution of the retinal detachment. Combined with the postulated mechanism by Laidlaw and Poynter and the clinical course of this case, we hypothesize that the mechanism is as follows. Hypotony after the trabeculectomy caused the RPE tear, following choroidal detachment in the eye with an RPE that was vulnerable to mechanical stretch. Fluid that accumulated in the suprachoroidal space then gradually moved to the subretinal space through the RPE tear, leading to an exudative retinal detachment. The IOP elevation to correct the choroidal detachment was the crucial factor for the resolution of the exudative retinal detachment. Accumulation of similar cases is needed for this hypothesis to be validated.

4. Conclusion {#sec4}
=============

Choroidal detachment secondary to hypotony may cause an RPE tear when an eye with a vulnerable RPE undergoes glaucoma filtering surgery. Fluid in the suprachoroidal space moves to the subretinal space through the RPE tear, resulting in an exudative retinal detachment. If over-filtration after glaucoma surgery is the cause of hypotony, then intervention for elevation of the IOP may resolve the retinal detachment.
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